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XX. A Letter to Martin Folkes,i%; Prendent 
of the Royal Society, from Cromwell Mor- 
timer, M. 2). Seer, of the fame y concerning 
the natural Heat of Animals. 

SIR, June 20. 174.5. 

Read July 4QJINCE the complete and full Demon- 
l 74S- ^^ ftration of the Circulation of the Blood 

in Animals by our illuftrious Countryman the great 
Dr. Harvey, the Generality of medical Writers have 
attributed the natural Heat of Animals to the Mo- 
tion of the Blood in the Blood-vefiels, or rather to 
an Attrition of all the Fluids in the Animal arifing 
from it ; which Fluids, from the later Difcoverics by 
Inje&ions and Microfcopes, are found to move in co- 
nical Canals communicating one with another near the 
apices, or where the Arteries are the narrower!, foon 
afterwards growing wider and wider, when the fame 
continued Canals obtain the Name of Veins, and con- 
vey back the Fluids they contain to the Heart. 
They afcribe Heat in an Animal to ftrong and fre- 
quent Contractions of the Heart and Arteries ; which 
Heat* will be the greater, the more denfe the Humours 
are, the more ftrongly they are propel I'd, and the. 
greater the Refinances are, near the Ends of the Ar- 
teries. From this Suppofition they conclude, that 
the Heat arifes from Attrition - t that, by a violent 
Agitation of the Particles of the Blood and Humours 
againft one another, and efpecially by the Attrition 
of them againft the Sides of the containing Blood - 

veflels,, 
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veflels, there muft be great Fri&ion excited, and from 
that Fri&ionHeat generated ; as is eafily done by rub- 
bing two Pieces of Wood together, or a Piece of 
Wood and a Piece of Metal, or two Pieces of Metal, 
or hard Stones : but it is known, by daily Experience, 
that either any watery Fluid, or oily or greafy Sub- 
ftance, applied to thefe Bodies while rubbed, will 
prevent the Excitation of Heat ; as for Inftance, the 
Ufe of Water in polilhing of Glafs or Marble, and 
the greafing or oiling all manner of Wheel -Ma chines, 
many of which, for want of that Application, have 
heated, taken Fire, and been even confumed in 
Flames of their own exciting. I know of no Expe- 
riment, whereby it appears, that any the leaft Degree 
of Heat has been generated by the fimple or mere 
mechanical Agitation or Fri&ion of the Particles of 
any Fluid, either by itfelf, or mixed with various 
Fluids; Water, Wine, vinous Spirits, Gils, Quick- 
silver, either agitated fingly or mixed, will by no 
Force, or Velocity of Motion I ever heard of, pro- 
duce Heat; nor can the Blood of Animals, when 
once let out of the Body, be kept either fluid or 
warm by any the moft violent Agitation. Indeed 
Heat is generated in Fluids in fome particular Cir- 
cumftances, as in thofe two fo commonly known 
Cafes of Fermentation and Effervejcence ; which, as 
they are frequently confounded by Pcrfons not tho- 
roughly verfcd in chemical Matters, I fhall beg Leave 
to explain the Difference. Fermentation is that Spon- 
taneous inteftine Motion, which, in the Degree of 
Heat of the univerfal Temperature of Subterraneous 
Caverns, will, in a few Hours, bring on Such a 
Change in vegetable Juices, or in Water charged 

with 
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with a ftrong Tin&ure of vegetable Particles (for 
Fermentation is confined to the Vegetable Kingdom 
folelyj as from a vapid Muft or Wort quenching Fire, 
to make it become more or left inflammable and nou- 
rishing of Fire, as it is impregnated wirh more or 
fewer of the vegetable Particles, and in the Alembic 
to afford that volatile fubtil inflammable Liquor com- 
monly called vinous Spirits. The Heat produced by 
Fermentation never exceeds that of the human Body. 
Effervefcence arifes from an inteftine Motion, to be 
excited in various Sorts of Fluids, either by the Mix- 
ture of Fluids with Fluids of different Natures toge- 
ther, or by dropping in Salts or Powders of different 
Natures into different Fluids : The two moft com- 
mon Oppoirtes, Acids and Akali's, on being mixt, 
caufe a great Ebullition or Frothing, but no great 
Heat j but the Solutions of fome Metals in Aqua 
fortis caufe intenfe Heat, and emit Flame : The mix- 
ing aromatic Oils with acid mineral Spirits actually 
kindle, and burn with violent Explofions; and fome 
vegetable Subftances, putrefying with Moillure, will 
fometimes heat fo, as to kindle what lies dry above 
that Part of the Heap where the Putrefa&ion hap- 
pens. Thus Dung- Heaps will heat, and Haycocks 
often kindle into a&ual Fire. 

In thefe Ca'fes of Effervefcence, as there is no adven- 
titious Heat or Fire applied, there muft be the Ele- 
ments of Fire lying hid or dormant in one or other 
©f the Bodies 5 and it is fufRciently known, by Ex- 
periment,, that there is Abundance of Air lies dor- 
mant in all Bodies both folid and fluid ; and it is 
likewife known, that Fire cannot exert itfelf without 
the elaftic Affiftancc of common Air % for Wood 

will 
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will not burn, nor even Gunpowder fire, in the artificial 
Vacuum. It being therefore granted, that there are 
the Elements of Fire and of Air lying dormant in all 
Bodies ; there is only required fuch an Aftion as 
may fct at Liberty the Particles of Air, and the Par- 
ticles of Fire ; by which A&ion the Particles of Air 
will recover their Elafticity, and, putting the Parti- 
cles of Fire in Motion, caufe Heat or Warmth, but not 
Incenfion or Inflagration ; unlefs the Fire thus agitated 
meets with a proper Pabulum, which Pabulum is 
Sulphur only, tho' differently modified, whether un- 
der the Appearance of Brimftone, Bitumen, Oil, vi- 
nous Spirits, vegetable Subftances when deprived of 
their Water, metalline Sulphurs, or the moft inflam- 
mable of all, animal Sulphur, commonly called by 
our modern Chemifts Phofphorus. 

Thus in Fermentation, the Fire and Air being let 
loofe, produce a Warmth, but do not kindle, becaufeof 
the Water predominating ; whereas in the Effervefcencc 
produced by the Solution of Metals, the Fire meets 
with the metalline Sulphur, which it kindles, and 
fometimes caufes Explosions ; the aromatic Oils con- 
taining but little Water, being almoft entirely com- 
pofed of the fulphureous Parts of the Vegetables, 
immediately kindle, and break out into Flame ; and 
Phofphorus, which is nothing but the* animal Sul- 
phur, as appears by the curious Account of it given 
us by that late ingenious Chemift Mr. Godfry, a 
worthy Member of this Society, {fee Tranf. N°.42 8. 
p. 69. 70. is fo greatly difpofed to take Fire, that if 
it be only expofed a few Minutes to the open Air, 
it kindles and flames. 

3 
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Now all Animals, on which Experiments have been 
made, are found to contain more or lefsof the phof- 
phoreal Principles ; fome Infe&s constantly mine, or 
emit Light, in the open Air ; many Sorts of Fifh are 
luminous, if expofed to the Air a fhort time j nay 
even the Bubbles of the Sea- water appear like Fire in 
theDark : fome Quadrupeds have been obfervedtoemit 
Light on very flight Friftion of their Hair, as the Necks 
of Horfes, the Backs of Cats, and the like $ and there 
are many Inftances in our own Species, of many Parts 
of the Body appearing luminous, and even of the 
Exhalations from it adhering to the Cloaths, cauftng 
them to fliine likewife 5 of which feveral curious Ob- 
fervations * have lately been laid before this Society : 
Thefe, I think, are convincing Proofs of Thofpho- 
rus exifting, at leaft in a dormant State, in animal 
Fluids j and as it is likewife certain, that they all contain 
Air, it is only neceffary to bring the phofphoreal 
and aercal Particles to Contact, and Heat muft of 
confequence be generated $ and was it not for the 
Superabundance of aqueous Humours in Animals, I 
do not doubt, but fatal Incenfions would frequently 
happen. This, I think, explains evidently the Caufc 
of animal Heat : Indeed the Heart and Arteries are 
the Inftruments which excite this Heat } but that is 
not done by the Friction caufed by the Circulation 
of the Humours, but only by the inteftine Motion, 
which the Circulation gives to the feveral Particles 
which conftitute the Maft of animal Fluids } and 
as the Velocity of thefe Fluids is increafed, fo muft 
the different Particles, of which they confift, come 

oftcner 
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oftener into Conta£t 5 and, confequently, the oftener 
the phofphoreal and the aereal meet, the more fre- 
quent and greater muft the Nifus's be to create Heat. 
Hippocrates (Aph. I. 14.) mentions the Q&gpav 
tfjL<pv%v, Calidum innatum. Galen takes it for the 
Soul, and more modern Writers have fuppofed it to 
be the very Spirit, the Archeus, and others the Vital. 
Heat ; but have all treated of it as a certain Degree 
of Fire exifting in Animals; not having any Notion, 
that the Element of Fire might be abforbed, or lie 
latent, in fluid Bodies, ready to become a&ive as foon 
as it meets with Air, or even to kindle, if it meets 
with fulphureous Particles under proper Circun> 
fiances. This I fanfy the Antients, in the very ear- 
lieft Ages of the World, had fome Notions of; when 
they thought proper to communicate to the Vulgar 
fome Shadows only of more profound and real 
Knowledge under Types and Fables, as handed down 
to us in the Fictions of the Poets : Of this kind, and 
quite to our Purpofe, I take the Fiction of Prome- 
theus ftealing Fire from Heaven to animate his Men 
with, to be one. And, I think, upon this Princi- 
ple of Phofphorus exifting in Animals, one may 
eaftly explain, the Caufe of thofe melancholy Acci- 
dents which have happened to fome of the human 
Species, as that of the Lady at Cefena in Italy, {a) the 
Carpenter in Hampfhire,(b) and the Woman lately at 
Ipfwich {c) ; who, it is moft probable, were, all fet on 
Fire by Lightening : It may be faid, Many are ftruck 
by Lightening, but not fet on Fire ; but it is to be 
remarked, that the Lady at Cefena had charged all 
her Pores and abforbent Veffels with a great Quan- 
tity 

(a) See this Tranf, p, 447. (b) lb. p. 461. M -#• P- 4 6 3< 
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tiry of Camphire j the Woman at Ipfwich had drank 
Plenty of Gin ; and as for the Carpenter, that Cir- 
cumftance is not recorded of him, whether he was an 
hard Drinker or not ; which Circumftances muft greatly 
promote the kindling the phofphoreal Fire in them j 
and, as this Tabulum was conveyed into the moft 
minute capillary VeiTels, might produce an almoft 
inftantaneous Deflagration and Diffolution of all the 
folid containing Parts. 

Animals appearing more fufceptible of electric 
Pire than other Bodies, greatly confirms my Con- 
jectures of the phofphoreal Principles ; and I fhould 
think, that being render 'd ele&ric to any high De- 
gree might prove a dangerous Experiment to a Per- 
fon habituated to a plentiful Ufe of fpirituous Liquors, 
or to Embrocations with camphorated Spirit of Wine j 
on the contrary, in fome languid, cold, or worn- 
out Conftitutions, poflibly, future Experiments may 
evince, that Electricity may be ufed medically, in 
order to renew and regenerate a proper Quantity of 
vital Fire, fuch as is neceflary for the conveniently 
carrying on, and performing the animal Fun&ions. 

I hope, Sir, your Goodnefs will excufe the Hafte 
with which I have penned down thefe Thoughts, 
being the Subject of a Letter I wrote to my much re- 
fpe&ed Preceptor the famous Boerhaave *, while I was 
at Ley den above 20 Years ago 5 but which not finding 

a 



Who honoured me with an intimate literary Cortefpondenee even to within a 
few Days of his Death ; it being to me, Amico Lontinenft, a Friend at London, that he 
wrote that Letter flaring his own Cafe, as publi/hed by Prof, Scbr.Iteut in his Oration on 
JBwiaave'% Death, />. <g, but why that Gentleman fuppreffed my Name I know not. 
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a Copy of, and he only telling me, it was a pretty 
Hypothecs, I never refk&ed upon fince, till thefe 
ek&rical Experiments lately read before the Society, 
and thofe Accounts of luminous Emanations from 
human Bodies, had brought them back to my Mind j 
and I think I have now fet them a little beyond a 
mere Hypothecs. I am, 

SIR, 
Tour moft obliged, 
^Devoted, humble Servant, 

Cromwell Mortimer. 

July 4. 1745. the Society adjourned to Off. 24. 

Printed for C. Davis, over-againft Gray'srlnn Gate 
in Holboum, P a i n t e r to the Ro ya l S o c i e tjt, 
M.dcc.xlv. 



N. Bi A Letter from Dr. Miles to Mr.Bafor having been publiflied 
in the Phil. Tranf. N°. 469. as that Gentleman has nothing in View 
but the Difcovery of Truth, he thinks proper to rectify a Miftake 
he then made, in fuppofing certain Bodies to have been animal Sub- 
ftances, from their feeming to have a fpontaneous Motion in Water: 
it having fmce appeared to him that .they were only the Seeds of the 
Bidens foliis tripartita divifis. Cafalp. 488. TOURNEFORT. 
p. 462. Tab. 262. that had fallen into the Water, and were poflibly 
pofl'efs'd by fome Infe&s which might give them that Motion. 

ERRATA. 

In Tranfaaion tf5-pag- 285. /. 24. for Calender, read Calendar J 
ib. p. 286. /• 1. for D, G, N and O, read G, D, N, and O. 

In Page 373. Line 23. of this TranfaStion for Snonebergam read 
Sonnebergam : lb. p. 393. /. 1. for Mr. read Dr. Bamber : Ibid. 
p. 457. /. i 9 ./w Aft. Med. Phil. & Ham, read ^AdtaMed. & Philof, . 
Hafnienf, 



